AlaJU-aj 4ijU^a2j t Jj>¥^ ^ J*.^ L &£J*^ -Lr^ f^^ 

I—IjSjj ^i Aikllll AjjJ-uVI dlL£j-a]l ^^A AjjLsjjVIj Ajluijllj AjidljlJl (JjjiLuJl CiUjjjSjjJjI jl 
^J'J? ■ i '< v \fl CjUSj^ttll j« ^J'"'*' ^ '/' 1 *-* 1-llLlaS tiillj '<*■ Oji(c c (JjjjJl ^i .lajJ LaS <%^ • - A • jjjlJl 
Lai A jjS j" ,j AJil.il I dlljSj-all 4 J i nil AjjLsj^IIj AjjLj jjill jjjiill (j^alji. SA^Uj ,A-lija Jj"'"j AjIijj£1Ij 
jjjSjII dlLiLutl Ajajjj l& jijj j^^J U^J 'j»LiJl ^ J3j2 V Ijllii "dlliiiJjVI" AjiiJLall JJC dlli jJjSjj.il VI 

2 allj, all 

JjtjJ^I S^J 2 t^ 4-illjJl CjUjJjSjjJjSfll. 
• J| 1 ^ a 1 1 nq* jj^ajj Ailli-a dllil^jJJ AjL^aj AJjL_iij Aj jlc dllijjj£jj.lil jjjiill ^i 

" CiLKll" ^LaljUl ^UjjjSjjJjSflj 

i*"*- A 1* . <-\ ilja jl (JjIjj-u jl dil jlc jc 'jW^ UJJ-^ ' uS j" ^ A±i.l.ill AjiiiljLill diLjjjSjj.ijVI 
oi& (Ji.Jjj i (Cj - C/AlL^J^ t— ll jj £ jjlj ^ j« Ajjlill '"'1 # '^J"" A 'ml i ii ^j^"j tAjibul ojlj^Jl Aja.j.i 

." jtijjJl 4 jbjjJl « j^VI < lAs^H associated gases " AjaL^al l Aj*jikll cjIjUJI t-y^jj yi dL£jJl 

jJjjUJl 4i£jJ (^ JiJij 4<JjIjjji ^ ( (C5 - C15) UJJJ^ °J^ 1° j°i> lSJ=^ cs^ 1 j, J^ ^J 
" 4-jjjiljU p j<ini" <jL-q jIj« C16H34 j-° pI^3jIj 'UJJ^' til VI J J^JJ jf^JJ^'j 

dllji Jlc ll j LaK IjJJ^ libljl l&llc llljj iA °'"- : - a dilj-ajjjl jlALall All ill 1 11 i_jLjJj£jj1jVIj 
dllilaaH j« aJjia All oila diLualjb J' o3 Ajjt , ^1 Jl ^j. alaJI oi& ,_£.JjJj AjJjjjSII All 11I1 nil J jjJjSjl 
! ^VL^ jj '* Jc- (j^JsJ^ ^J^ L)' U^^J • t — ''^jj^*^' U^r^" *— 'W-J J t-jJ^JJ A-ajjJ 4Aj1jjjj1I 

CHi-aii-ait-cH, & citj-rH-tHj 

I C'Hj 



tdliSj cj-ojjjl A» Y jJ a^jj jl j£aj i C13H28^H)j^' ^ ; j' =^l tlili CiIjjjjSjjajVIj 
cjIj^jJjIj tS?. jIu Jjj^ is%*^ ' . uS Jill ji ljjj tdlilj '>ojjjl ^ A°A AJC14H30 

dllj ALlLall dlUjJJ^jjAlVI (j^ '^rH^j^'j AjMj^j^II l^Lalji. ^i AjK ' «'*'■" Ac . ja'/vll CjUjJjSjjJjVI 
(jUj^il (jl (_5_)J3 ^,_5 j^Jl ^ is.la.lj (jjjj^ ojj ° J ^3^ CS^" ^^-Ai Li' U^" 1 eJiliiVI liAj A aj^LnLttll All nli nil 

^oiLij . W . = (^Si jJj (iso-C8H18) jl^ijj^U ji lliu ji— = jl2Si ^j ( n -C7H16) ^jUI 

tliliialjljlLi Gjc. jj^j JaVl Ailj^ll jj JjjlJli tAjli aliJl AjuiL ^jJt At jilallj AjjLslSI diliialjLJl jjj a i . A\ 
xkj j! l5 j >" Ac jalall diliialjLJl Laijj c^jjtiSjVI aa^jil j'^' 4 - J) (_5Jjj AjjLkJI diLualjLJlj .AjjUJI 

jjjjj jUiJI Jj5jJ AjSja^ajl (j^ajL^aiJI 
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'"'^'" *' Lib'*" A ■ u '^ *' all UJJ^ ' " ^ ° <_^ ^J^J 1 jl i^ut UJJ^ ' uSj3 ,JJ AikUl lIiUjjj^jjJjV' 

" /JlaJl jlui^Jlj (^llaJl jlliJi" 2aUti ^lJa^j A^LuiLai. 



CH, ^"i 

CH, 



CH, CH, 



a"Oi _ £ • • A^.jJ lie, ja <~ ^jjll i-iUU'all If. ,_gjlij ti-il'ijaljl ill i Ajjill (JjjlJl p Ijjl ^j *a» j ^j »£ » » 
ti**il«U,ll J^aia <_Jj£j**J 3_JLxj| AjljJjJl i"<1 nl— oil dllmjj JJ-aJJj Ajiuajll dlU jj j£ j J Jj V I QA %A • _ V • ^C 

AJjjia AjjjLa. Ajjjaljb (JjjiiLui dilj dllSla o^c. jl o^a.lj «tjila ^^ic. (_£j*LaJ Igil jc) 

: AjjUjjSfl cjUjjjSjjjjSfl .jr 

^jfl-^ ■ uS j" ^a tl&jjc-j (jjlljajjlj (jjjljjllj (JjjlJl All ill i ii (j^ tAjjLojjV' tl iLj jJ j^ j j^V I (JiJj 

^^JC. (JJ-^JJ^I ■ " '1 a US ^j"^"j (jJjjLaJl ' - 11 I "-a £ya jjjjljjllj Jj^jJl J. ^a -j j|j JjjlJl i - il a ua 

'*J»*« i-SllVCj iLaA jjc. j jjJjQajllj iJJ*" ls^-*" ' " ^ °" '*' " J J*?-J '"'." ^J tAJiaJI AjjL^.1 AjjLojjI diUjjj^jjJjl 

^jjc-i Sjlj=>. tliLi.jJ Ak. Jij ^1 CilikSlI ^ji oji^llj AJjjiall AjjjLsJI AjjUJYI (JjuiiLuill dilj JjjiJl 

■"'laU'all Ajjlij La^i ^jj^| AjjLojjVI *— ''-JjJj^JJ'^VI (j-a 4 j i in Jc. o^tlii^ ^j"^" (jt-jliul AjjlaJl i"ilaU'al'j 

AaaS tAjlllijll CjUjJj^jjJjVI t>a °J^ 4j<o£ ( _ 5 JC. ,_5jliJ (_gill (jJjjLiJI j_a (jli liA ( _ 5 JCj (jLjlill 4 ■ Ua-'.i/vll 

AAaS ^^JC. (_gjiaJ AjJjaljlJl CjUjJjSjjJjVI-J A j*<*>|I i"JaUalla ^jh^tILj tAjjLajjV^ •— '^JJJ^JJ^VI (j^ *> jjit , ^i 

Ajinajj AjjLojjI dllSla ^jic. ^jiaJ dlUjjjSjjJjl J J^J ' LlSSI Jiij tAjjLajjV^ •— '^J^J^JJ^VI (j^ °J^ 

jUlill aJUJI AjjjjII AjljjiJl ijjUiaslI ^ tdljj tA 1 11*1*1 ciiiijll ^ 
C10 H 8 C14H10 CgHio CioHiz 
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J) (_]■ al (jl (j^-ajj % V Jl % »(0 Ailli^o CjLlaSj (JjjlJl p Ijjl -aja^ ^ 4jjj^)j£jI diUS^all j3jjj 
Jlx. Uali. JUU tali (j-° 15^ Lj """J. (j^aikia Uali. '**'JJ.'^ % * i° (j^s (_]5I ^^Ic. J?j^ all aliJl -^Jj <%V 

RSH dlUUjS^ttHj t H2S(JtJ?'JJ J /^ \)/l)J.'^ j^- W^*° <Aiui-« '"J^j" <_sj£jj j-j '"'JJ.'*^" (Ji.Jjj 

aj^LJI cjIaujj^IIj R-S-S-R <^4Al»^I ls^j R-S-R ^l-^yj^b 








g 



(jLniJl 4a. jj plijjl x-a oJja.j A \ i n'l jtajj I - Ua j tAjljjlJl <"«laUall ^i i"»j^'l p jjJJ j 

^Cj^aa a ^^JC. ^j"^" 4-jSla CjUS_^a ,_A ^LlaJall ■ . uSjpll 4ja.U (j^s Ajiuajll (j^aLaa.Vlj. ^Jf '"^J 4jj1LliiV1 
Jc. _ § '""J. ^J ]Sf dlj jVI ^jJC ojilc _ ,_£jJaJ (JjjjjjI jjl J) LjJjSj (JjjjjII jLaj 4-uljJ jjl 
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(jJj jLaJl ,j Mj^ AJjlala dsLaJjIj Jl t4j (Jj^a-all ' °J*'' "* llfJa tAjSlLuiVlj Aj^jjljll jIjajI - i aJJJj 

(Jj^SJl i i_ijJj 1 j iSIj ' LilaJI (JJJj jLaJl jj 4-lj-ii Vj < ■ ^aa A-lUa dlta 



LgjJj^j djLa^LLttll p l^ajl A-ajUj tjjjjjl jjj£j oLajl 'j^*J pT a > « j jj cojjjS AaaAI (JjjjJI ' "J' 1 "" allkil 
(_LuiJ ^jJC. (_gjiaJ aLkjl p Ijjl ^j in A3 tjjjiili ^jjLiAiSlI ' 'J*' 1 "*'' I '"1 ml (.T^J^JJ^^I ' . "^ J '''^"jj 

diL^Holli JUlbj diliuiill ^jic. (_gj3aj <_5ji.l p IjJlj t<iL oil AjjjaljLill p j«i*iiil l^ La j tdiliialjLill (j-° AjIIc 

. ji.1 aU. J] a U. t> i_illkj " °;"-l'" jj^°"H aLUII jjt 

. cill^ai Aj^Ij J) *Lalc 4jjjLj ala-ll JjjjjJI i. i*i'<*nj 

: JiljLlI j-Lui^l jj Jjj^ll. 

Je. Uij^c. (_gjlijj tAjjiLuiVI jIj^jI (j-° A '/' ' *-* '-^j- 1 ^ J*~ (_Sj-^i ^J '^J'J'lj^. p j<"*''l Jc- (_gjlij 

p jj J] aLkJl liA jj^ <^lla]| dujjSlI <-JjJJ T^'^'j ," '""" ^'J p J^l L>° l^^ - L)J^ '— '^J^J^JJ^^' 

all ^jjll AjjIj jjill (j^aljiJl jjli talilj SAjJjjjSjjJjVI '"'^j"" (j^ 1 ^ T fl l-j'-^ jA (JjjjJI (jl Uijc 

API: ^>jJj t^*-^l t^j^l LlX»J!l. 

AjJjjliil dil^jlaHj JjjjJI AjjIjJ lie. A-oAiijjbajl ^j ajl ■ ai II aAl (j^ AiLlSIIj ^jCjjll tjjjll ^«J 
aa l^-li {Ji*^ ( _ s Jjl diVl^Jl j^i ^"'"^J 4-JjJ^I Olajiall tjjj ' . 'I 1 n"s ''*"*■ A 1 ^i1-*« AaaAI ^jj"j ■ alajl (jjjl^Jj 

jjjlxoll (JjAjSHj dlLa^lall oiA 
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jl (JjLulII AiljS ^-*M U. ^1 (Jjllajj <.A »~.^ o.ii.j (jjj Jc. tjljdl jl (Jjl i nil ^jCjJil (jjj^ T"5Uaj-al (JjlLjj 

V: G/V <u=~ c> G 



P = a Kg/m 



3 



Jl » -j )jSa all SjLall AiuS Ajjjij ^gjl i iUj tojJA^s jjc. AAaS ^^i ( "Aj^uilll 4iu£]|" ^jmill ^jCjjll (jjjjl Lai 

j-jllj <J _>JJj "^JjJjJl (liUjlall aY • +j elal] a£ + " Aj^joLiall SjljaJl CjLj.jJS AJC (Jjll jiLall AiljS 

(jl j] <a £ 4-?-j^ ^Jc ^Lall AiuS (JjiISjj .Ijaic (jIjjjLjlLi (jljj^aS ^ un ill ( _ s c jjll (j jjjlj AjjjjujI 4iUSlljd420 
American *^j J (.s^j ujIjj-JI 4iu& (jc. jjj-"' <_gji.l 4£ija liLiAj a^jJI oi& jjc. (jj£i «-LalI AiuS Jc-I 

Petroleum Institute API 

^^ P/ - W60>W - 131 - 5 
F°=C°x| + 32 

C°=(F°-32)^ 
9 



Aijj5 4 U , ..Ijj liljJSj t J1"iiijjJjVI (jl jj-allj jl jIlojjAj^jI AJajjIjj AjIjjjJI jjjl^jlall AiuS (JJ*^J 

(Jjl^Jl Ai\j£ Jc Lj . uU Uj , „j j^h SjA t*lli£ .SjljaJl 4^.jJ ^lijjb AjljjlJl CjUSlall 4ilj£ Jiij 

Ltj ■ U\lj Sjl j^Jl A^.jJ J JJaJjl A-a L5 f^yn\ (jjjjl jl Aiu^ll JJaJ (jJfi AiaUj (Jjlja. taLiAj 

Jj X • jjj 2 ^'all j >jj JjjlJl ali. pljjl aJSm*l j£lj ' API * Jj ^ * L>° ^^ '-^ API ^?-J J J 

API. i° 

lIiUjjjSjjJjVI Uij^ai talail JLlojSjI ' . uS jpjl Aija-al lAij^a ^jCjjll (jjjjlj Ailj^ll aj5 - ^".""j 
lIiUjjjSjjJjVI L«l tAJajjjla dllilj^ l^J AjiliiljVlj ^J"'J°'" *— '^^J^JJ^^'j <4lJii I frjjUS (jjS 4-jlj3l jl j" 

AilSSll SjjjS aj5 l^la AjjLojjVI 

» JSLyJl J1UI ^l£^VI" 2La.jjUl2. 
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jjj jJAaJjl aJJj i"4ja.jla. Sj5 JJJU <**<->" (_£ja.l 4aiU\ 4 j i n'llL AjlIiL (_£Aa.J AaJjV (JjL-JI 4-ajlLa (_jAj " 

(Pa.s) 4jj^ JLIJ-Jb (_jiJUj(n) axoUj^I 'ta.jjUl 

SjljaJI 4-?-J J ''"*■ d (-P ' "" AjJjjiJjI 4iUallj AAalii^ll 4a.jjl]l JJJ A \ \ aj]| (_jAj (v) ^jffi aijall 4a.jjlllj 

AjjIjjI Jc. xjj-all JJ-ajb (J-^j tl g i naj 

JJJj <j1 <*-t,yi ojl ja. 4a. jj ilc JjjjjII gSlall jja (JLa X • • (JfiSl (j-a j JJJ Ajjjljjl ^^A AjJjjiJjI 4a.j jlll 

a X • 4a. jj ^jc. 4 i nq'i j u'a^ll (.Lall --v^ (3^ t>° j 

Simple Viscometer 

C AjjjjVI Jila. (j-o V r-lijjyi J) J j , ^i jll ^ r-lajJVI (j-a (JjLJI oiaL (_gill (j-O^ UiJ*-' r4i 

jtajjj tojljajl 4a. jj P^-uW U^ 'SjljaJl ^-?-J J (jA _>S*-"I ^° ^JjJ-^l I'll-y'i/vll 4a. jj] jJ*jj 
AjjlxJl (Jji uoll d)la.jj (J^«-a (JiLk 4a.j jill ,j Ji*-"l UH** jja ^V """jj dljj j] Ajjjiilbj U , ul S4. \\ < 

' (Viscosity Index (VI 4a.j j^l <J-^ta a_^l aJc ^ILj ^^Ijjal ^!lk^>l <jjL jjUl oIa (>j 

dijj j] talij ia Oi ta ^ • • •>'"* 4a.j jlll jljla Aljjua (jjiLuil '<*■ t-4 . ^il -~> AjjLlJ ' - 11 L ka a AJajjIjj (lti*^J 

t jq. ^i VI = SjljaJl ^a.jj J Jii"-"W Uj.'^ IjjU 4ja.jj] jjUj (_gijl '"'jj" *^-J '"'J** I g llj AJjlLallj tAjjjiLS 

(jjliij VI = 100. <s J' Uj"t~ J (jj^ LiH Sjlj^Jl JJ**J tdlJj a lla 4a.jj] (j-alja. Aj ^ill '"'jj" Lai 

^j jJaull x^a lajaU Ijjlj 4ja.jj] jjtS Clsjj ^^k. JjJ A-oJ^ll Jl-*J' <a.jjlll (JJ^S .(JJJl li^J Ciyjjll *^-lJJJ 

: t^O^I dujll3. 

A^.jj plajjb AjIjjjJI cjliLSl] ( _ 5 iijaJl UJJ^' ■^'O^J • ^" * ' j! ^ ° * C>° ^ "* " Tj'j^ ^° ^^-J .^'".' 
jjj^J tali] AaJJJj ( ■ alia " (Jjjjji] Ailja all p IjJVI (j^i AXiLaiall i * J a U'aU ^jjjSjjJjVI ' . uS j""J .^fr^jc. 

AjjLuiLa jjc. Ajjj j^Jl Igil jjl 

Uajjij UKfl Ajiniill o^c.1111 dil j JjjjJI ' - '1 a Ua J» nnj c^^ii ja. (j jj (JSu AjjLajjVI Ajiuiill p IjJVI 

; ^Jljil JUluiVlj JUlulVlj (jAtajil 4ajJ4. 

1 3 1 '-j "j a^.j^j inflammability" ^j.'^"^" cJ •»" ."^U AijikJl aJjjjJI dil^llall aJLU ^jlc. -^"j 
JjjiJl ^i<Jl s j^-;' Ia^jc. (_ki«jj (^11 Sjlj^Jl ^?-j^ ,^ flash point ck^j^' ^-j-^ »^l i3^=y 

(Jj. ^ijll ^j*i tJjLuill ojlja. 4a. jj tillj J«J dajj Ijjj (JlaJl ^ ^ a Um i ^ ill (jb (j^iLajll Aa.jJ jia2j 

4a. jj ^jJC. (jliajj _ f a Li' y 1 g ''Mj t^gja.! oj-a SjajVI (J-i'iin it ,*$'" ' . " J°"j '^ '"" a °j'j^- ^?-J J Jj 
U'^J"J ^*^?-J J C>° ^*jl-5 J 1 " ' (J »' ' "V^ ^*^?-J J j" Isnition point dllajLall (JUlLuiVI Aa.jJ "oiA SjljaJI 

jjijj fUja a Jjia. ^J fr^J^J^ (=3 lA JjSjj Aiuij «Jj jjl ^Jaj CjjlxILjiiU ALUjI SjajVI (jiiLaj aJJ /^Jj 
L&Ait U.^Nj eljgJl ^ sjajVl j^J^ 3l>ni J5i jA (jJjVl AaJlj SjajVI JJ^Jjl (jJ-iVI AaJlj Jc VI -^Jl j£ 
a^*J 1&J«J (jiaiajll C^^aJ V ^jJjl SjajVI Jd^J^ AajSSI tilli j^i ■''■VI ^ajl Lai 4<_l^Jll ' . " J°" '''"* O^J"J" 
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(j^aiajll Aa.jJ (jjjatj ^jc. jl <V.Sf I ^i jfckjj (_gjjl jA AjJjjlJl SjajVI j^j^ <_P J> ^ ^ J . jj? '"^H ^J-^ 

- V • (JJjjijjj^jIj t ji*^a (j« (J5I jjJjjLijI (j ial "j A^j^a (jiil Aa.j.JI o^A dljl£ .JjjlJI gejlaJl ■ aa LaiSj 

a V T • J] ^ V • (j« dlJJ jjjl dljj jj (a 1 • J) V • (j« p IjjVI ■ °'"" : - all (J JJ^jI J J^JJ ' a ° ' 

Aa.jJ jlILa (JJiS t(jJaLajj| Aa.j.}j dAaJSLall ^i AJjaaJl i"JaU'all Jja.j Jc 4-jcLu oil ejjjlajl ^i aSajj 

Aia I Ala (J^aij al AijaaJl AjJjjjJI dllaJliaJI jl Jc <(_)j jlJl jj LjJ ,}»j '."■"'I cdlj jLall 4 . Ua-^i^ll ^j'^J^j" 

' . "J'".' ^JJ-^r' °J^-^ (JIjlLujI 1 afrJUaJ •>'"* (_g ja_l jJJJjl (JUlutVl Aa.jjj (j^iLajll Aa.jJ Jc ojilcj 

gSiall jUiiSI Iajjc i_5j^j ^jjll SjAUall ^U" Self Ignition^^ JUIiSYI "SjAlia I ' ^jI i_ij*j tl^Jj l_^J 

Aa.jJ Jc ",_5jaajl" ^lill (jlaLLuiVI Aa.jJ ajuil (JjlLjj Ajj) ' .'3 '" ' . "J'* UJ^ *L?fr^ ^° (jjiaitul •**"*■ ja mall 

dsljj "*■ (^l^l (J »" ' "VI ^-?-J J ^oJ»Jj .frlj^JI 4 1 11 fl^La lie. UjIJ JjjjJI gejlall (Jim "n lA^Jc. Jill SjljaJI 

jlSlI" aLSj]| JjjlJl JJjS dlbljla ^^A ^lill Jl «J ili^U HijjaJ dsLaliall JJ^Ij . JJ7~ m^VI JJ^ ^clLall 

^Ijjl JIt'miVI Aji.jJ (j-a Jcl (jljlill 2 . uU j A\ AjljjlJl ClslaJLLal] ^lill Jl»u*VI 4a. J-^ ."^JpJ &} ' ' "^J 

(ja ( _ 5 Jcl (jjJjjJ^llj taVo . _ aV • • AjIjjjJI CjUSiLttl] Jslill (JtlniVI Aa.jJ A^fij , jljw'l AjIlaJl dllaJiiall 

. j»° ♦ ♦ l> is^ - ' U^jjW^J «»i ♦ • 

JJ^JJ jj^J AjjlaJl SjljaJl d)la.jj ^ Ajl tali er^*- 11 'a^ A _ (ja (_]5I j^i ijjJjjLaJl (j^aiaj 'La.jJ Lai 

dllallaJI Ual jjljjUiJl (Jim ilij j] ^^JIjjIjj ^(jli-a jja. ^i tlj^Jl JJ^JJ (j* JJ .' kJ ' r *' UJJjjW^' J^-^ 
JiLi. ^ Aj| '"'J^ tl^JlaLLuil ajjiaa (j^ JaLua.VI ' ,'f J' 'a 1 • j V » jJJ Lj ■ '— J aj Aa.jJ ?-jIjjj ^^1 AjIjjIJI 

LjJj jaJj I g '°*'j dlLajiajl o^A Trljjl aJJ SjljaJI ' " )La j a (j« (_gXajl I^A 

jL-SJVI t>lx45. 

jl . X'tl" _j SjAUall oiA a i in j ' ji.1 Jj U,,.j jja l^Jl2ul ijc. I^aU^jIj 2j*ij, U\l 4t niVI Ac jjj jJaJJ 

^ji (Ji.JJj jl i ii^*1 VI Ajjljj pi t nill Jajlui Ajjlj jii A 1 1 A\ ^jjc "j1 iii^'<VI (J-aLsi-a" aj-ul (jl"k)J , "pi* *ill 

jl , XtN\ A iui. * diiLala^a dllj Ailii-a AjJjJjSjjJjI I aMjU AjJjjlJl dllaHallj (JjjjJI • . uS JJ 

j|j jjj tAjjLajjVI aJ Ajiuijll CjUjJj^jjJjVI ^J'J UJ^ jLu5jl J-ala-a dllj AjJjaljLul AluiLJl dlUjJj^jjJjli 

(JjllaJ jl . XiSfl (jalx^a jJJaj] (j^ali. jl j^ - ^" Ll jj ^^j jj jS j J^jiU t^ij^' U jj^' J ^i J j^ jLui^VI U-ala-a 

" (refractometer). <*^VI jLlAjI (j^LIa "a^il ajL 

lilj i"(jlJaj (jLaj" AjSjjIX^a ■ . ulj uij oLvaj ^"iLalj dlljlx. jlJl j/i Aa.jji. <iljjl JjjlJl t—laL ^J 

jjj^jjI jla«-a ^ tali j«j LjKj < J°^ II ^ Uj ja. »1jniVI oIa J' ak • # '^j 

(jJJjjLaJl o^a.j jjll xiii aJ ( " ''jl i o^" A , ^il-s a j^a.1 ^ji (Jjjijll JjSa ^i <Aa,1 ■ claII dlljliJl J' o3 aJJj 

jjjj jLaJl" a i JJ j 1 g °j .iSjj LjJj ai aJJ t^lj tdll jlill <ja.1 i o^ Ulli. jjSj ^jjll t<LiiaJI i*<1a*^^ll J. ^°1 

lillj ^aj i_jjjjijjjIj Aj^JJL^all i . \'\\j uj| J. ^a ^jj lina. " .'J^'j" dllx. J j!ul« Jl lillj ^aJ aliJl *ijJ aJ . "^-J.'^" 

rdLxjj (JjjjJI j^ lillj ^«J ^Lall p jil aJ t<_l^aJl ^Lajlj ?-iLaV1 (Jj-uC. (JJJ^ 3 {jp- UJJ^' (j* f"^»VI p JJ aJJ 

A L i ill jj ?-iLaV1 j/a SjJJ^ Ajjjlj Jc. (_gjla-a]l (Jj jlJl 

.Ij.'" 1 *' ^ 'jfl ' Jj jLla.V1 (J 1 "". 1 J UJJ^' (j* fLall J' ^°jj .dllj-a tLlilj jl jJJJ-a «.Lall (ja % ^ O _ 10 

(-JJjUl J (JIjllj -^ i *-~>l dlUlac. (JiLk 1 . ^j . ^ <(J. ^all ^ j» i ^i (JjjjJI «^a Ajju diLuaALiLa jj^J La Ulli. j^Jj 

Ala (j^w'll i . '» ■ eaj La-a SjJjS Ac jjjij 

jJjSjU JjjJjJl JlJC) 

JjSaJl ^fl JjjJ^I t^JJJjJ i^ljliil Jjial. 
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(JjSa. J J' ^°" liA aJJj (JjJjJl (JC. Ajj^aS I '-^J ' j^l (j- ^?-JJ^- *^- u ' Uj j^l ' ^1 ■ "J (_S^"I jlill (jj 
Ailja . >4.",„"j jlillj (Jjjull Ujl4. « AS,j2l Acjjj (j^aik *> U , .,lj < lilljj t'^U-gua "4_^ala. ojg.a.1 J (Jjjijll 

jiJl J (Jlx. kj i *— ^ja.j Alia. J (JaJ^o S^c. ^jic. jlill (J. ok 

^Uj| j-i- jjj Jjj jll AiliaJl djliLSll (j-o jjjS (J^aall ^*J '."J Jl c Jj jull (j-a iaiis jlill J' o3 J^J Vj 
< Jj'°"^ II J (JjjjJl '**'J.'*" (^utalijLttll (_j-aa lillilj .fc-ij ...f?jj^ 3 ' J UJJ^I ' . ' ' " J dllc-JjluLall J jjlij"**'" 

S.Ijt i dilil i n a\ 4l£j ^IjJj tAijiaJI dillLSil qa Ji^ J^ l£J*^* ^rj^"""'" (Jj jlJl (jl£ I jl 4 . ^il a j 

Sja-jl (j^ajill Ijl^l 4a.jjj alaJl (jc. ^Jjl^H Clsl jlillj A aja-^ll i"4aUall J, ^a J (J j Jul I ll mil (j^oallij 

xijjj jlill J' — °j '***— i gas separatorj^l lI-^J-^ Jl * °'^" u^^- Iajjjx ^«j j^'j ^'j' - ^" diLiLill 

jjj£ill «jU-a all Jl duLall Jjjull 4a.jJj jlill 4 a '1 ■» a «jL-axa J) jl jlill A^jjj J) 4 a ■ *— a 4Jaj_uljj 




Vx 



i jWi ««*j i^Ci . ji 



Pi ' 




^JS* 



ijr- ^*i£* 



* L 



'U._fa 



* 4 a * a„ _ v i jut Jvj _ ^ 



. Ajjlja. dl^A±a Jl «.Loll jj^ %Y (j^s jj^I Jc. ,_£jjaJ V (_gillj «-Lall Aia p jjiall (Jjjull ^i^J 

^*j (Jjjull (Ji.Jjj jLijjlj ^* la i " a Ajjlja. dlV^l-i« ^*~ J"f * J ^W ^ tduiall (JjjjJI A L i aljj (ja-uj 

(_gjlaJ (ja uLaj Jj^ollj 'cSja. I^» ■ *— ^ (O l^» ■ *— dlaJ (JxaJ (^ill dniall J a° 90^?- J J Jl AJJa_uii 

J^)JJ tlya. Ajjlja. dlV-itla J dlAall (JjjjJl A^^JJ. »'l I ' ^Jc SjljaJl 4a. jj dmil Jc. (J^aJreboiler 

?7jlaJl jlillj jl^-^l -lajla-a _)^Jj .(jl ja. J tilli J«J « aaj aJ tduiall jjc. alaJl (JjjjJI yJa-uJ ( . ll \ aa Jc. 

Lal p jliJl A-aa. A^iui J (Ja.Jj jl <ajl« all (J^alill {y& ia.jlaJl dil jlill Aa.jjj (J^alij ' '*£ui (JiLa. dliLall (ja 

»a.jS dmall ^jLtll a i nqil Jl Aia fr ja. *i^J '"""• ^ " "' J * aa ji ■ ilSLall 
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(_]■ ^°Jj ,Aa.ljaJLuil «Ljjl Lajta (JjjjJI ' -la.1 1 oJ "^jj ullj J^jllj ^-iLaVI" ^J^J'^J"" i_uljjjllj «.Lall jjl 
ja.VI (j^aaJl ,j (JjjjJI x^a AjjIj dlUlallubo (jj^J Aj£lj 'AjJjjiJ 2lj^ , ,n Jlja.VI ^j 'a* j J (Jj Jjll (j/s eLall 

ijc. All all UJj-aJ a i°» a A^-ala AaJla-al t< <1^".-^ ojj^a J^ Ajlc (_]■ — ^J (_g^ll (Jjjjll » '-■•■ ; (jl ' # '^-Jj 

JJjS .ia. J) AjcLu^all dil.la.jll (Jjt nil .VJtJ l_ijljjull jj (Jjjjl J^J^ (j! '*""* '^J^J'^J ' . ' '^J J ^Lall 

7t LuJ Jc (_luj2 i . iMj mil oiA jjli L(_gj\ ja. (_plla J AjfLljL^La ' ■ ulj ul Jc (_£jlaJ UJJ^ ^-° Q~* '" 1^* 
(jj^J SjjjS dllc jjjij i-JJjljYI J UJJ^ JJ_>^ *L"IJ 'i_Sj'j^' (JjllaSl AjliS (J •"'•'■ Jl (_gJjJ La-a -Uj^ ' 

' . ulj uJI f.\li (_gjjjj .(jljVI lM Wj . * ju? *^ J ™ Up' <_s' 'ASlaJl jlj-all jjjIj AjL oil ■ - '1 "J i aa 11 

Jj5j) I «j« jLajll A J i hi SjLj jj djljSiLttll oi& <>Jja. (jiaia. Jl tj^JaJLJll .ixj AjIjjjJI (JjUSiLall J AjfLulS-LaH 

OlL^alj-all AJLUa-a dilajia Jc Jj. ~^\\ AjjL^aJ -»JC J] J tAilj^llj dlLjilill 

xlj Jl (_5^jJ La-a tAilL SjLj j 4 aaja j|j Jj2 t^jja noil ** j^l J (JjjjJl x-a (Ja.l.Jl «.Lall s.lnii jaJJJj 
AAa£ Jc JjjjjII J Jja.j-all «.Lall ,_£jlajj 0.1a. jll Ajjjjjll Ajlji-uijll dlY.l*-alL; (J^/LaYlj * jfr^VI J -lai-Jall 

jj£iij 4 NaCl,MgCl2,CaCl 2 1 - j ^jj^ ^y* cs^- ^hLJ °j>^ ^^LoVI »iA jaj2j .^iUVI j* *j}& 

I^A djajj tj^Jajjjl AjLac <:ljjl aj)j i nit all JjjjiS ^* ■ ql a j ajA-^lSjl JjjjiS (JlaJ ^ya liLjjiSjjJjVI (J^-a^- 

oAa!*j S \^^.VI ^J*^""" '' 

A^.jJ JJSjJJ Ajjl^c-j A^jLx-aJ « *aaJ jl ' .JlaJ 4 jLjVI (j-a AjIc. Jj. ^^11 j»j (JjjjJl j| (^jjjjj La^i ?t ■ *— **j j 

4j aUa-ail Aj oLJlj 

; AjjjjliJl (*jUK°lub4il3. 

' hydorphobic^j^jj^' i-j ii-N.**..^ t"jjjjj| j ^Lall" ;Aj]jjjJI cA ^u"..<^ii ^ jlx-jj liiliA 

hydrophilic. ^j^jj^ 1 ^ jU*im« t'^Ul J JjjjJI" j 

(JjjlJl J «.Lall ^a.jJ (JjVI p jjjl dlUlaljjLa Jj .(Jjjl p jjll (j^ tjl n*i'll jj^l (JjVI p jjjl dlljlaJLuLaj 
(JjjjJI (jjSji ^jjljll p jjll diUlaljjLa J Lai jj ■ oil J AjAlHall dlljJaSlI j^ Up j. ^^ V A;La£ ajj. ^i Jc. 

<:Laj| J Asia a oJjia dil Jaii ojj*^a J^ 

tjj^aajj 1 ^^ , u» i ul"4.j "^ jjlM , n jjj (J^alill AaJl Jc ; JVI J djLua"Luba]| (JJjSj AjLaC ^j aa '""j 

' _ll^L-oajl jjjj£jj Ajjjjj_ia AjjU SjLo aSljjj ciAa. a jj» a dlLajjaia ojj^^a J^ J^-VI J diLuba LaA^a.lj 

»1 niirll A i i*j La Ljj^a jjijLuijI Ja.1 J I _JalijLa]| (_|aLdl i_ijllj ' _JalijLttH dliLa jl • iU"..<^ll (_LiLiJlj <i . Aj 

dlLaJjl J| ^^A (JjjjJI J Ajlaiuball (_UiIj«jI oiAj L^a.La^jl AJ-aJj AjjAajI SjLall (Jill Jaii »1 ua ll liA I -jajaJj 

A al"4. ^11 ^> il, ^11 i_u|jjiJ| JjJ tojj^Xall jlj-all Jc Sjl^Cj ?-!iLaVlj Ajjajll (j^al aa.VI (jjjL^aj dil ij'iU, aVIj 

i ^U",^\l cllLu Jc jljLVI ^a.1 J AlLiLall 

Ajjaill (jIoLaa-Vlj AjjlimVI Ajajjljll jlj-all ixjj AjjjSjjAiI jl AjLajjJjl Lai Ajlallui-all (J-alj*Jlj 

Axajjjjiljjjjlj Aj/sjJjj^all (*JjjljJ oil Lai AjjjSjjJjI AjlaJjjLa (J-aljC j Ajajila I - '1 lS j a (JjjjJl J oJja.j-a]l 

^i 4 jiaJl «.La J AjjIJJI jjLl-all ^-!"Lal *-a (JjjjJl J oJja.j-all Ajjijll (jIoLaa.VI (Jclij ja LuiLuil (jjS2 jll 

A^aj^c AjL all i-il'aU Mlj AjjjijjJjl (j^aljij Ca Al Fe. Ms djLuiij xlbajjj AjLijj.111 AjlaJLubo (J-aljC 

Ajlla jJ^I »1 nit 'I JstaJ <:Lallj (JjjlJl (JJJ 'intCrfaCC't^^^' TcJajJl Jc Lj <i^l J (jl Vj t ( _ 5 aJajJl Jal ni'ill 

ja tali jl p jjll liA ^ja.j Jc o!ilcl (jjjjSxall jjCjill ja ' **'! llaJ i iLall (jjS A^JaJj .lilLu jjSI I _JaIL iLallj 

^l" y A\ j ^ iU"..</ill (J^iljaJl 

J i-JjJj ■"';'"" (jl£ lit "fLall J Jjjj" Ajlia li (JjjjJlj frLall Jala, ja (jjSlall ■ _llalLuLall jj^Jj 

" JjjjjII J eLa" p jj ja ' _llalLuLttll (jjaJjl ^jJjSjjJjVI Jajjjll J "-Jjij dlAall (jl£ Ijl Lai frLall 

: JjjJjll ujiba^l AJljV SjeliuaJ! Jj3all4. 
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(ji aJSJ La-a 7T i oJJ i"«.La]l J JjjjJl"j "(JjjJl J «.La]l" AjljjJl dlUlalijbttll j« (j^jj t^ftjA 

J (JjUla^LmaH a^A (j^aaJjjj i"ilj u'all Ai. Je, (jjlj (jjia ^Lit ^J^-J J (j" 4 ^ Jj Jr' ' . ''^" Li "'" dlbj 

i-1 'j^" i * J W ui a£ljJ jA i ** tl <!-».*.. i /vll i ** '1 y\ ja.YI '.'.'' ""J ""'Ijl-oll r-La^j| jlLoj Jjl 4-LulC.VI -J^" 

Jljj iNwj AjfLiiljjjiYI f^.'JC*^" dlUa ui Jjiilj i-i-vli AjL oil '*'!''' ailj eLajl dll JaS gcjaiji Jc AjSjjIIj "VI 

4(jl_ja.YI <— llc.1 Jj .' _llaJLuLaJl -jl— >* J ' «M^". AH AJlj] 4jl.nr. (j^aiiS «.LaII dsljaii ^-La^jl £^i J J «" a 

; jjj""* J" J) AjLaaJl oIa aJ i "°" (j^<y 

^XJ Laj2 Ig J i ajSj ?r « i in (_£ill .*?■"■ '^ J) 4jUju»j| eLall dsljaii T-La^jlj 4j3Ij]I 4jnir.VI -J '-"'■'' ,1 

(JjjJl (jt ^Lall (Jx^aSj 0.}a.j/lll i"iljUa\l i_LulJJ _l_l 

Sjl jail dsla.jjj ■ <M^"...M1 4xJLa]l jlj^ll jjjIj '*'■>* 4j<~l *'■ oil e_ij Jail J (JjjjJl ■ ^N-s,*!,,.! Jl jjj 

,*J lSJ^-I (JJ^A 3 J liiljAj J^slj*]l o^J tyjjLall _>j^-"l aliaJLuil U^y ^^ 'J'^.'JS Jla-aJlj 

S*_u]lj (jUaJ J»~ (Jjjall o!a a^iijJ Vj .' "'^J'Jj"'"'^ al-iaiullj "grjnljjjt" (_g j^^JAjl jjall JlLa ^f "il . ' "^ 

1 a a <a-^ < Aj »» , *-«\ a) \j2_iajLx9 A ' Q \ I ] aj 

; AjjVI (jJJL CjbiUluiVI JI Jj 

^ljjiIj (jl LlJ Jc (jjjall oiA - la^Luii V tj^J t?rjnlj!i]l jl (_£ j^^all J Jail jl (jjjjjjllj aJJj 

: ^u'j^I dJ^ 1 -V 

eLttll dsl Jaij « aaj3 Jjjbj ( J I X~ j H _ll^LuLttll AjiLajl 4aiUll JXaJJ lillj JiLaj " _liaJLubttjl Qi^ . «*» < aJJ 
Ai^jJall oIa aJiiuLij dlUljiJl ^ Aaijjjj (JjjjJI (j^a • •<" ^j «.Loll p^ ^r)j'_>^' 4Al_)JaSl (j^aiiSj ?c-a^jjj 
.K-N.Sfl AJLa. J ^ aja4.ll JjjjJl CllliLa (j-a OJJJ^ ^-^ ^Ss J) (_5^JJ ^jAj iiaSa Ailj]l JJC. djUlaluLttll 2 -v \1 ■. A 

»1 i'iit'I ' <"» i '— J jlj^ll oiAj tAjal£ Ajllai dlljj A ■ ~^- j (jj£i ' 'M^"."M1 AaiLa 4-uLlojS jlj^ aliijjjilj 

«.Lall i-iljUal (_ili-all 

: Ajjlja-Sl ^ijUajiil JjiaJ! .J 

^jJjjjJI ' _JaljjLaJI ^jj'- i "" AjLaC. (JiLi. t^lljj t< iM^",..Ml AjuLa AjjLajS jlj^ - a~AmJ l^JSj 
t ^iN-vIluNI AjuLa S^La dlAa.j I j) ty-Laij ■ «M^". Afl AJI jV AjjIj^JI 2jMj^j<\I AljjJall -I w",.,! j^JJ 
a^-a^U ^t-LajSlI diLajll L-Uj "" Vj '^ '°*'j ^j' 1 * Jj. ^^11 (J^ i ii jj tAjal£ AjlLxi diljj 4 gja j (jj£i 
«jjj jA] t Aja . ,>ijj ,_5Jj| JjLuJIj i ^*M-«,",,i*M\ AjuLall o^Lall ^l"- : -'' jl ttillj ^^Ic. oj!ilc K # '^J La£ 

: ^fVli uisbo^VI 5JIJV ^JjljaJl A^Lj^SJ) 4L>1I 

aliJl -r '—'* tAj jS^a oJjUa A a ■ *— a j_l tojjjlia ' ^N-v'./Ml AjuLail SjLail x-a jJjjlJI I _li^L^aJI iala J 

i - il 4. , u * (_la-u ka Jl Aj ja-a I ** '1 a ■ *— a AJajjIjj i—liLaijiU AjuLall SjLall Ai^ij. <-_li^aijiVI AjI j] o.ia.j Jj 

JjjjJI gcjlaJl jja jIjj jl t jlajil AJajjil^aj .Jajil Q^ J jl ^)jl^>^ l^lY-Af* /j Jajia-ajl (ja_ujj .fl-^-il 

c(_iiaijLajl jhlJj ' j <*M->",,i*M\ AajLall SjLall yJJ QjLailjll (_gjjjj a'Vo.V • 4a. jj Jj jUll ^ L i iiljj jl Cjja.LuJl 

«.Lall f- jj «.lx-j J tali J«J ajaa all I _JaljjLaJI (Ja.JJj Aj5Ij]I Ajnir-VI gj^aaJ JJ K—JJjUVI J La^SjaJ *UjI 

All jj AjLaaJ JajJaaSlI ajJjll) V a3 Jl J^s nill ( 7T , ^ijjj JjjlJl (jt frLall (J. ^aj tLja. (jl ja. J jl 
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(-.iUiuiVi 



SjjIjaJl ^Jt^uSlI J.jialL u^UluiV) iilj] ^W ^^ 




j» -. — * 



UJ 



; <j ..■ — r 



4i»^t* — f 






— e 



: ^A i_j!51a1uiVI 4JIJV »jjSi»^l AijjJail (-jjjcj 

A q*q4. U ,\j \\ \\ \ i"\\a UQ •tag ( i 

^c_!j ULall £^Ulj ^£l^luLttl| AjtLL^Jl oil-all Clsjjli J 

(j^s (Jiliyi-J gr « i n" (_jAj 'UJJ^ (j- *L«jI P^ J J J^" ^J^J^ ^/^J"J^ ^J^A 3 ~l vi,*t..*l j 1V1T1I j5j 

Y La i *-~>l i"w" (J^aj (.Loll p3^ A-t-gla Ajc-jI) 4 "^ a °3fr^' <_?* AAj_paSl oi& ^ (jjjjjjj' j»JJj J^lill 

Ci^Aaa ^ »155°- ^ ° * ^.J J tjij 5-aS=»-a oj$^.i ^ (JJJJJ^ ^A^- <_s^ ^^LaiuiVI JjJSjll LP-^J 

(_gj^. kj i '-. A J u jl i n a kj i iall >~°^j '*""* e^' p_)^ ^d^j' <_5* ,ij H t-i 3 "^ ^ 'cj'j^ is* j' ^rU'j^ 

dlLalii] Aiull dlUlaAuLall -J^"*" '*"*■ 'UJJ^ C—L/LaJLuil AJljV »jjt~"" AjjI^^aJI AjjLiaJ^ll 4i^jJa]| o^A 

aL£]I 3 iljj'ill 

: Ajjj^I JjlaJ! .Jk 

Jj A^JJj (JLa all 11a JJjti dlaJ AJj^Aall ^Loll dil^laa lil^ijja t t -clli ^i JJjjj Jlx. ^a jj ^L^S (J a a 
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dll.ijJj£lVb dlljIaSH a al i gj Jl (_£JjJ (.gill J-aV t[JLa all JJjJ x-a dlljJaSll <i£j^. oLijI J^*^)J .tllbjJJ^lVI 

IfraLa ijt ( _ 5 JC ^c-Ljj La-a 

Aaj jll (J^s ni'l ( 7T. ^ijjj 

4*3U £jjj tij>uJl t^Ulyil ^JljV Siaj JakLa 




xijjj t\ <a i *-">>l Aiujiljj 4 1 alii I (j'j^ 0"° ' _JalijLttH '.">■' "J .' j <*M->",,iSfl AJIj] oi^.j] UjU-^"ll aj-ujll A 
^ (jiAl aJ "jlill AJajjIjj (jji_uLi]l all '"'J^ (_jJj^' (jj9 J! J J^ "*• . .' LP ' "J '*""* '^" LSj'j^' (JjIiaSI J) 
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fihjt&i f Ui £ji *L& j 




(]M aLbLd -S 4 J.J^-4 -7 

ujljt »*■ bsal iJlibjjjSSyi ^js (jl»J is jlj1 'J u '^ j ' elcj j^ ? 11a j j-1 ,'j^" } eLall p3^ jW? ' . "^ j" 

jjjj Ajl ill All JJJ*J OJJ^^ajl ^JC. (j^Jj . j^J - ^' °' ii -^ a ' . elf- ' " " (j" 11 ^JWjjSSlYl "^A OJh^J •'S^j^ 
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?7jLk p jj^ajja ^^3ua ' # '^ ■" ^ u . nlj < xjjjjjl i_y^J (j^ajliJI jjj»" (Jjj^)ia (j^ ' -ll^LuLaJu Aj^kjll aJaSj 



^Lall p_^j frlx-j 



jljjjl « Lib t^jjb^S £-\2LaJ <Lalj*]l jj aiaiflll (J^aJJj /LaljaJ ^gjLajjl aJala ^ L • ill jj plii aim! t-JjJJl (J^^- 

■4 a 11 ■» a (Jjl.ii.jll oi& ajiiuiij a° A • -1 A A^.jJj <_gj?. laa ■ *— X J° La i *— dlaJ (_ia*J jl^aJlj 

% Y • (jc- W^ e^' AjjjiJ Aijj ^jjll AjIjjjJI '"'1 iI^'lh/vII 

: fjk f.lijQ£lh flail £jj CjIjaj cjjjC ^Alj 

fLall (j^ °J^ <i«£ ( _ 5 JC. (_£jla_) i _ila^LiLttH (jl£ Ijj 4 . ^i1-->j Igjj^Ajj) (j^aliajl _ \ 
' _J^luLaj| ^i «.Lall 4 j i ill JJ«J AJl^. ^ (JJt uoll aUaJ ^^JC. AJaaLa-all Ajjt , ^i Y 

A-oi_^all AjJiaJl d)l.ia.j]l j_i Va 1 • • Aiuj ALj (_gJJlj ( pljjfrSlI < «.Lall p3^ lSJJ^' plc-jll a^iijjj 

dlLajIa-all tSjJaj AiLuJl * jj? V^ ^Jallj] UP- Qj " j^fV^ »^A 4jaA2jJ ^JJJJ . f ^,'J^" .' r"2taVt p3^ 

(j/s jjja 6000 - 6500 ^ f f^.'js .' *L°jI p3^ ^j' c>° Pj^' ^ l>° •^IjjI flcjll « j *-" i "j cojj^.j^ll 







* ■oij,. J ^Cfi , i ,:-* Si si 



iW-r i ^.jjJf ,-ij-Y t of^^lTYl-* 
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: c 3USfl *1IJ5. 

i_uljjjilj «.La]l j-a 4jm1 mVI Ali£ll j-a A ■ "■•*■*' Jj (JjiaJl ^ji (JjjjJI i iM^",„l All j] AjlaC (_5^jJ 
llulj j^A ^XoVl o^Aj .Aala-a aJU. (J ^XaVl Jc (_SjJ=>J AjiUiuil Jj jl (gill JjJiJl jl V] ^j<j'Kj^tl 

lA JJC.J aj)J 1 HIT rtllj -jj.i.llSllj 'JJ^J' "" *— 'I^JJJ" 

o • (jc. Ajs ^"""LaVI A j i in jj Jj VI ' /7-j (JjjjjjI jjj^j j^y c5^ "^' ^J'"-" ** ; ja **» '**""! jiij 

.O&a JjjjJl tajSil) ^j° # "" dlla^la ^jJC. Jj. ^^11 ^a (Jjj"j]| JJJ^J AiLa. ^ji ttillj j-a (Jslj LM ' j" /.*^J?J 
(i ^*M ->**,, Af' AJlj] AjlaC ^"""LaYI p jj AjLaC. A 1 ni*ij Sjj^Xall A lm*lll ^^Jc Jj. ^^11 ^"""LaYI p jj AjLaC. (_£j^Jj 
AijjjiE. fLaj (JjjjJI jj^a jjSjJ (_gjil ^<~' *,U, aVI I _il^*LuLttj| - >~^J ^"""LaYI p jj AjLaC. <_! Ajl V! 

fLajL ^"""LaVI (Jj-uC. (Jjjjia jc. tAj i ill i nl **jj' eaj cjjjSjI « 51 i a a <_! (Jjjijjl jja ^-"""LaYI p jj ^J 
_ "j . AJajjiljj ^"""LaYI j-a °J^ A 1 1 hi ^jJC. (_£jia-all (JjjlJl ^dlaJj (Jj jjJl (j^a tiljj JaJ «.Lall p jj aJ 4i_JJ*jl 

dil j-a ClxXi jl JJJJ-<S e-Lall j^s °/o^ ° 

**J^.j j-a ^-^J-° tlll^a.J /ji jl *»l .'J^ . r*iLaVI p jj tljlj^.J (_ji (JjjlJl j^s £-"""LaYI p jj AjLaC. ^jaJj 

pUjfrSlU ^""SLa""^ Ac jU **j^.jj Ajjl j^. A-uLlajS 
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(Vt^ajJj ebj$£]b T-iLaVl p jj Oia.jl JajJaalll AJuljSl) ) ) gjj jJl J^ ^jj 



*Lj$£lL £WM £> Sl*j Hai^ 




^! 



u^U^ lul* Jil* 



^ 



^ 
$ 




^ 



r>> ^"\ 



i 






,'* 







t> %o Ja.j c X>Vl (> jSJ /(.lj?J- 2500 - 3000 J=- lSj^I ^ Jjj^' i> ub 1 ^ ^4> 

^aj (JaAl aJ t^-iLaV^ 4i-a 4c-j jixll UJ j^ *jl ja. (-_j\-> ita l**- aLaJl j--- i iU itlja t4jjljaJI dlV^-idl Jj eLoll 



Jj AJji.J JjS (jaluill JjjlJl Jj i -Aala^U AjuLo ojbs I al ■ '-" j 4jjljaJl AjjLloj£]I AljjUb r-ibsYI 

(JiAlj (JjjjjjI (jt^j t-J^Aaij^/U AjuLojI SjLall jjj abjl (jjmibll J^J-" -1 a ■ oj jbj (J£ Jt-aJj '(Jjjji-'"' 

^5UVl p_ jil (JjVl £*a-all (J 4jjI jaJl ^LuUajSlI 4Jaj J=Jb ^XiV p jj JjJ- l> U^J^' JjJ^' U^ 

JjjjJl laJj r"iLaVI (J hit I a°A • - V • A^.jJ Jj (ja '"* (_5j^ *^° UiL^d™ 0"° <J^ j! ^^J ' f ^.'J3 .' 

AjjIjII 31a.j^ll Jj »j iebj$£]b «.Lall p jj » jfa.V JjVl Ala.j-a]l Jj ^TV^ iAaJj jbj J * ,n^ .nil j-a 2"J^' 

«.LaII p jj a jfraV Ajjbll 4]a.j^ill J (Jja..Jl JjS bjja. £-iLaYI Aia Ac-jjloll (JjjLlI J (_5jl5 «.bs A^^Jj 

Aj^aj frb-j Jj - pbjfrSIl j ^-iLaVI p jJJ Ajjbjl 41a. jdl ^xj - JjjjJl 4aij f ^ .' J3 ' 

.lie. (J-aaJ j]l pbjfrSlb fLall p jj] AjSaVI Ajc- jV alAaluil SjJa.VI llllj'u nil J albJl J j nml jSj 



AJjlLalb (Jj jiJl jc «.LoI] (jm-\l » ■ a& j3jJ Lo-a i(Jj ^°" p^J 



pLall p jj] 4jjj^]I ^JCjVl 2r° 
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AjJjJjSjjJjYI diUy All qa Ap*jl (3* J J* '(J^jVI (lA 3 ^ t>° ?T J^i ^^ ialaJl (JjjlJl '"'jj 
Ail . ^yLjj tJjiijlI laulj IjAi *"> aliJl (JjjjJl '""J jjl£ l^j il^a^a. (j^Al dlUjS^jl o!a (j* (J^J tAilia all 
(jc liiiAlJ "-lyj jjll <-lijj j (j^ Ijjj^j UjLa.ljla.1 (JS j'' ai ,JS _ Ajjiij i"<«jll ^i _ diUj^all oi& jjli ctajj J) 

(iLj i "*M "I j /gCllj tail U Lxailj 4-jC.lL call e_alJVI J) UJ"?' i**tlj. U^",..^ ^j-a eljjjl <(_£ji.VI ClsLajittjl e_iVI 
dlULac. a-uib dlLaaloll oiA aiaa a ?rljjj K'U.Jji -jj ^jll tAilli-ajl ("iIjUt'I L_ajaJ tAjlL^sJ Ai^aJj tali J^-J 

SjjjxJl dlUSj^II .jVM-^'.Jj 4»lij| '■^-y^ AjsJl*-a l$J (j^y LS"^ JJJJ' Jail ("iIjUt'I jA JJJ^jIli 
ali-!l (JjjjJI dil j (J1 aim i nl (j^-<""' Q* 0*lr J ! " ^u""'^ AjaJL^a (JljLajia ,JJ IgJj^aJj cAia lgj2 i_ijC.^ajl 
Ajl, ^iVI AjUjJ^.j AjUj^o J) aliJl d yjll jj i iifi jjjSjjIj 'j caLaJlj .(_KajVI (jiJ-J l-fr? ^J^ (jiS a jj ■ tall j 
(_gl taliJl '"'jj" ^ji OJj^.^aII jjc- ■ al"-^" ''Jf.j^ " L)J^ 1 j ."" J* Sjlclj CjjjJj^llj jdi.jjJjVI (j-a Ajj^fl'l 
4dlUjJjSjjJj!iU oJ^aiall «.l_^a.VI "*■ ^~~ • •'"" JJJ^i ' ° Jj .aljiiuliU AaJL-g Ajjlgj dllajla Jl Ifraji' "" 
Aj^jJ l^-l« (_A^J . . ' a J^VI (J^a» .'"J jUL-u T-LA^aJ Ig-k^aXJj cL) jlc. Jj i —J Cali-ll Clsj^jl (j"" cl^aS |j| 1 g i *-~» «« 

jjjSjjI <_! Ai^aLaJl o^A (Jflir'iiinj tAjiia a (jLJc. 

" Separation lU^I" ^j^ll cjLjL«JI . \ 

" Conversion Jjj^'" ajjI j^J I cjLiiaaJl t 

Treatment ^J^ 1 j 1 ^Jl*Jl V 

" Separation J*-aiil" M^j^l caAa»1\ ;&1\01\ ^il\ 

: ^ l£ jj^ jj£^I Juaiil CJULtf. 

jljlill A U , „lj < _ 2 , UaA.i/vtl (jLlill dlLa>.jJ Clllj ' a-^Nfl dllil j^Jl (J^aSJ l^J»j tJoJaSjII ^ 

' °, J 

' # , J''' , ' alailuU iV$ ■ ~- ' (j^l UjlA, jlj^i jj^ Aiiliwa p- Ijjl (J^aij Ifrjij tCllljJXallj jj^»*M A,", ,.Sfl Y 

(JjLullI (j^ l^jU^aijIj tjlj^ll (j^ ^> la a elj^.1 L-lL-oIi ^ lajla II JJ^)fi ' . '.' ■ ih Ajij t JJ^)Jj]l V 

jjUa"\l 
; jjlc jj ^jAj JjJaiill a jflT't A L I ill jj JjJaijll all 
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(tf^ii) ^yi ^Mi 



<?> 




►Ulj^^*" ^^ 
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U^gj— 1) J^ H" 



JjL" (J ilk-a Jaa 



jLSjII' 



(^M £&&* h*u± c^j jMti\ 



ftUl ij^j}j ^!;^ 



0* &J$* 




X 




i 



+■ 



I 






*Y 



■*r 



,Uli 



jl (JJaia-Lttll Jai^all dlaj Jliaijll a j*^ ' L5^ ^*'. <-^-lJ jl-ojlj 'U jsJ^lj t jVjmllj t^j^JJ^Ij 
cCJiLuiVI LfljL^jla j»Alj t(_5j^Jl *~» i *-~H (jc. (JL Lai ■ *— djaj ' "J""" J J - * - . IjjLac. -""» t(Jaia all 

■ "J />j^ ,"11 j (Jjjj jj]| dijj jj 

: <J!j2#! jjUSlli. 
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i'"~ ^-IjlaiU (jjlAi UJ ' " t>° j 15»J "l3* A U'ai" i L_ajaJ 4 m a 4a.jp ,_S «.La]l (_jJ*J 

(JjLJI (j-° p JH' J" ."J ^ i Jaiaiall (jLiliJl Aa.jJ jj (JjLJI U^J ) "3*'" LP U^ J u* ' LiH <*^ ^-?-J J 

' °J JJtj (JjLuJI TTJJpaJl ,_i Ajjlajl AjJjjiJ (j-o J>*£' Jl ^ ."' (=3 AjjJ-ajl AjjjjiJ (jj£j .JLuLj c j^kVI 

(jLnc. AjLac. j' 'uhLij A ■ iaSa-Lail (jljUll 1~°*' (_g i (JjLjjI AjjjiJ Aji Jjjj 7?J jpa ??-"- J II jLaJ 

jyjjpall (jLnc. Ajaij *ijJJ ju^jc-j Uaajjj A . uU '« ^11 (jLuill A LSj (_gj (JjLjjI Ajjjij Aji ^j uSjj tjyjjpall 

Aaijj-ttll jLJill 2 kaj (gj (JjLuJl Jc. V! LSj^i V J "^ ^1 ^j t^^ 

(jjjlll (JJJjLajl *ll ^i)J^ £ c tL>'"' aajuliil (j^aJ LgjJajuiljjj " JJ Ua*i\l" Igjlc. (jilaj Ajlaajl oiAj 

Jl AL^aa i— i.i$j alaJI d y j>1j i^'^V^ JL! <^i .* '*" (=^ 2jL jpall ,_& oiAj 1 a^La jj^j 

l*La (jj^"j ^jjll AjJjJ j£j jJjYI ClAcjAa all 

(jlj alaJl el sjjll (J. oil (JjjJJjl JJJ^J (jlaLt-a ^ - ialuii ^jjJl Jj*^ SjiaaJl CllLlLa*Jl o!a JaJj 

l& j£j (JjLuill Aiuill 4jm1 i ii VI AjUj^a 

(j-a (J^jSjj alaJI Cliljjl (jV 'j-^J , tv> " U^r^" (_5' ia ^^J^J^JJ'^M-^ jlj-all (Jk J"T~ a (J^J 

■"'l-^j' jj Ji. J^VI ^J'""*.'"J cA_J<aikia (jLic. ' " lla j i jj jj» a I g ■ ia j AjJ^jjjSjjJjA diUJ ja. 

dlUj^a Acj-aa a l^ia (J£ (jj^J ' "<"'1aUa " "ll alaJl '"'jjll Ajj^J (j^y ^-jA-3 tA t q'i^a (jLJc. 

! JlSlI j->"I ^jic ^IjJjVI JJ Ua*\l AjLaC. aJJj A Sja uOj taljj ^AjJjJjSjjJjI 

Jj j1 a "I _)aJj .Qj_>?- I J -1 - ." J"*- .'"j» '(jj^ J] AjIx. ^ j*i i n « (j^i dlla ■ ^aJLl aliJl (JjjjJl '**'jj ^-ij^ .' 

tAjjIja. Aa.jJ '**'■ Ua-^'il jLiJI A-2jl Lai£j c?7^)jjl ^l^^a (Jil^. uajjjj «Jjjjj cAj jajjl ?T_)J 

dlillal La IJli <J jajll 77 ^ Uj-^° UJ^y l_S-"' "^,'^J """ c>° "^J*"' a " <-P (.5^ ^-° *_>?■ ' °'^*j 

tAjJL a (JS (jj^Jj .lg-Jj ^jJjl ^J" 1 "" (^JC Jaiulj 4^j| j (JjLul (j^l IgJJC. La (JJali '^-,'^J 1 "'^ lS^] 

Ljjlc Aj aa^all jlj^ll iTtK litq'i^a Ajji^all ^i^a-a (jl£ LaK Ail (_gl tL^SaJ ^jjll {ya ojlja. (Jil cojlx. 

tx^laill ja-La. JiLk (j-a '^,'lj' all o^A (_$Aa.l ^jJc. !iULui jLi_Jl dllclai dlijikl LaKj tAilj£ Jal 

jIj/JI Lai cA i nij AjIl oil oiA ^^jc. Jja.jxll (JjLJI (jUlc- (_5^a AJ (^ill frja^' ^^ J^ a . L>* ' °'*^" 

^jjll Ajil^all J] (J°""j c^ ji.1 o^a (J^ni ^jJC. (J. ^°" Ljjli (JjLuJLi A ul"4. ^ (jj^j j5 { JJA\ AijikJl 

AjUl (j_ji ^ '?T^)Jl (Jiuil (-i Jja.j^ll (JjLJI jj^aJJ Aj jajll ?7^jJ ojlja. Aa.jJ ^i aSajll (j^ajj (_1 

(_gjj| gejlall (j-o cly* -0 * j^ ^ J Sjlx-L ^■^l' <J C "' SjljaJI Aa.jJ jj aSaJjl (j^aj LaS 'JJ^a. (j-a 

(j^i Ajtj. ^ (JS Jc. A-aaJJ Ail x^aj t"jliijVI" AjLa*Jl o!a « \ n'ij tAJjjSj ^«J Aiialall oi& (j^i TTJ^) 

aC. j " ilSj L_ijjj ^Slall (j^i 1 *J» a li- ja. (jli 4^Lli ' '"'""•-J (jLic. (_gAa AJ (JjLul Ajja^ll ?7_)J ^Ij. ^i 

(j^ (JjLjjI mm' "L V' i V. j Ajji^all ^c « a*la]| (JjLJI aJaai a (jLjlc. (_JXa (j^ (J5I AjLlc. (_gXa (jl 

(j^i jLli li^c. 1 jtia a (JjLJI (j'-^jaj jrljjVI "^A (_jij /j.'''W S"tjJ' u j! ^ ' "^ ^^J' ■=» 

4 ^clLall (JjLuill (jLlc. (_JXa J^aJJ talijj AiLlS (J5VI jl^a-all a ic.1 ■ oJ all o jijVI J JjiaJ LailJ '^-,'^J 1 "'^ 

cAjJJLaJl Aj^JjjI 7rl_)jl ~l ^alijiLlj .(JruJJ _)Jl ?7_>^ Jj U^J .' J _A^ («^l <"4'«j<j<jj vm II Jjajj 

ji.1 jj *-°" JJ A-vl-vU (jj^J aliJI Cliijjl (ja jjVj-""lj Ly^JJi^'j LirjjW-^' Lr^" UJ' a " cj^y 

tAlliaJI AjIjjjJI Clll jliJl |(_A ,_5jaJl kj ■ *-~ll I't-s.* jj u'a"ll ^-^j ^ ii.jj 'j]| Ajjjjjll dllajiajlj 7; 

cdlljLjJl (j;3^ ?T^] l?^ 1* ^"'"J iS^ UtrjjW^'j jW-^J^'j te,^«inVI AcLu^a (_i 3 la "■"" ^jjjl 
jl lijij - v^"..*j (^ill "dljjLall" Jjijll ' - 'J j j ijjjjlj t jVjmllj cdiuliill JjijJ (j^JJ^'j 

(Jaia "'I Lij 1 *-~'l CljaJ jiUVill AjLaxJ Aj^ij 



Liquefied Petroleum gases : (L.P.G.) &Ly*il aJjjjjII Oljliil . 
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Jj, ^^11 jj^ajj u» , U\l i*w" (JjLui Jj La^JJjaJ (J£aJ (jl Jill 4(jljjJjIlj (_jl_Jj^)Jjt i_g jli. (j^s J <i 

Ijjiij jml (_jAj ,(cjl^3jVt JJ aJa.j (j/s sillJSj t^jjjjall (jJJjjLaJl aJa.j (j-0 jl t^jJllaH jliil (j/s 1 "uJ 

jlc. Ait^jLj aLajAVI ' . 'fjj . Jj^ "J^Jj". Atli-oll J AiaJjjlj jlj/s - iajLiii sillJSj c" jLaAjjJl "lag a Ljljia 
(_g jli. ^jic. 1 ■ *-~jl JJ*^°"" * Jfr?-' L>° Uj' ^^ " j»JJj .U^Jjl dl^ma '_»■ "J Ajj ''"'J^ SLj-L« (jJa.jJj'YI \fl)J.'^ 
a.lamVI Acl 3 . ^i (JaiMnnj t(_gjaJI La ■ "ill daj ' LjjSlIj ALU jjc. diljli. ,*aj .(jLyYIj j^"" 

" Gasoline: ca>yi" lj^jj^I .V 

*-«■ C4 (j-° *— '^ J^J^JJ^y (j- J cr*J ' a ^ ° * J*** W^j^ - lS^ (J' —J Jjl ^JjJ-L^ AJlaSul ,*a 

(jjS (jl (j^aall (j^ Jll tAiilajl a \?^ j diliualjll lilliSj ^2<-.ja"^ilj ajjLuI (jjLualjLuL Jc. (jj]jjL>Jlj 'CI2 

t(jJJJ jllj (jjjljjllj (JjjiJl JLs "2jjU»1I "AjjLajjVI dsLjJj£jjJj.yi ^JJ iil]j£ ta jji . ^1 Aj±]L> (JjjiiLui IgJ 

taliS \VJJ? LS'^-'j A ' Hj'l J '*'"*; dlLljjSj-ajl ^?-JJ3 ""'JJ.'*^" '"'^ ,'^J"' Ajjjljllj Lai (JjjjJl (_Jjjj) J^.JJ ILiajlj 

Aja^-a AjlaC. (jjIjjLaJl (j/s Jjia ' # '^J" (J^aij '"'Vj''J°"j a JJ ■ ^°" AjjLLjYI (J-bLaa.YI LirjjW^' J ^J^ 

dslj-aj JjVI J^c- a jj£j Ijlaj Aj^aa JJC-J 

Kerosine: l^jj^I .£ 

Ljljia Ijjiij a ^""'J iillj£j a»1 . ^iVI J - iaJLjJj c^-HiVI ."T - " - '""^ j-° J^J^-"' Ajlaau (jjyjjll guLall jA 

la \0> - ) O . ja jLlill (_JXa dllj AjIjjjJI Aikall Jamjj diljUjll Jj3j] LLuiLuil ljj£^j 4Aj2Jj]Ij ^caLI] 

2'aUU AjjUi.1 AjjI-itII tliljjjjSjjAiVlj A^laJl AjjUj tlilinaUll tSlliS 4 Cl6L5-^- C12 t>° (-^iLualjlJl ^jJt jTj"^Jj 

«^a Ajiuijll (j^aLa^VI ^?-JJj tAjSlaJl djUtuSj^allj AaUl AjjUj CjLjjluul x-a cALjUl AjjjU>J| aLAuJI dilj 

jjjjijjjSlI ^ AjjUJVI (_>bLai.VI 

" (Gas Oil (solar: jUUI JjSj" jV>Jl .J 

^ V (jjJJ^jl ajj (j^l dlLualjLJl It*- (_gjiajj Is T°' ^"^ a \". jj^ C5^ t^-"' ^JJ^' AaUoll jA 

j-a jjjS JJC. IgJ ^jjll tAjlaJl AjjUi.1 lllLjjluUl «-a AaiaJl ^Lu tllljjjaljllj '.(C17-C2O )^ * UJ^J^' LS"^- 

tdliS .AjjjjjSII CjLjSjJI (> 2 aVU all ^IjjVl ^?.jJj .AaLJl AjjUj CJbjUl tdliSj cAjjjUJI AjljSlVl JjljiXJI 

(j^ajj jVjj-JI (>a AjJAJjI (J^a1 tt^VI jj^NA,",,.! jj^al lilliSj tAjJC-Uljl JJC.J AjJcUtjI AjJja.jjpjH '"'1 ,'^J"" 

a T1 < ^"^ a ^ A • (jLjic. (_JJ-a jVjJ-Jlj UtJ-^JJ^' t'lljUa^ (j^ Ailli-all UJ^^' dll£j^-a Jj5j ^jJC. (Jj. oaJI 

(Jjjjll lilja a p- jj M'» (jji >i (jLjic. (_£Aa dllj dlli La (_jAj cUjli- 

" VACUUM DISTILLATION JhU^I" J*^! J^^l «^2 jJa^O. 

(jjLajJJJ Jl JIjjjVI JjLSjjI AjlaC. (j^ ^Lul "dljjLall" Jjaill Jj5j]| tlljj Ajj^j] Ailjall aJA aJiiuiij 

LaS tdlLaj^_ui]lj diljjjll !-JjJJ TrLijJ J lull ml - \i.".,*"j c"Ajt a ul dllJaLaj jVjJ-a" (_5J^-I jl_a>ij "dllLuiJ" 
Jau Laji lA jSJ J Ji-"i Jjl aJC.1 mall (_|aljajlj jl (_5jl J^Jl JJ ■ nSjll CjULaC J l^aljiiuil (j^aJ 

dil j jj^a «. j*. jjSI JjijJJ A-aj!>Ul ajlj^Jl Aja.jJ (jjaii 7CJJJ "^^Jujijll" (JaJa all Jai^all ClaJ jilaijllj 

Ut , JaL iaJJJJ JjLJl lAjJC. Jij Jll ajljiJl Ai.jJ jV <ilta t-'«U,„y Jc Jj.^U "CjjjLall" Jl£]| Jj3j]| 
jj 1 iiSjII Aj'ar. ^jlijj Aj'at'l aJAj .Ajlc. A^ljjl Jai-^all (j^iiiaaj (JjLJI (jUlc- AJaSj (j^iiiaj (j^aj Jl .Ajlc. A^ljjl 
dlU>jj]l Jl daijjl La I j) "dljjLall" Jj£ll Jj5j]| tlilj ajlj^. Aji.JJ jl j] C,_5j^Jl ki ■ jail dlaJ JjJaiull aJ jl 
(j^alji. Lp dlUj^a Jl J'"^*'J (JJ 4(_Lurai ja lb j] Ajli 4(_gjLijl ^jaJl Jai^all dlaJ a jj la3J 1 » » lalj jll Ajjbul 

^jj]l£j]| J LTij^ia U '^a--- AlljJall a JA j'^'j. i_Jjlia-a]l TTjiall jc. LaLaJ Ailli-a 

kj , >,) Jaliii.!iu Vacuum Pumps <y_>^"' dilA ,^a jl s j^l a.^inii Alijlall a ja Jj 

(jl jj < (jVia^'i/vll Ui . U\l i-i-v j jjUa"ll ?7 jj JJ (jji (J-^- *— yj" ^J^ ' " " ^ ' *" a * ''■*■''■"'' LaS (j^aikia 

(JAajJjJl ( ■ l1 1 n'nj jLaJ JJ l-lujll (JjaJjj (-Jl-ljJajl jjajjlL "-lljjjl mm' (jjj (Jjm ijjijjl 

IS]' jj^J J3 La xij J L-Uj UJJ iAjl' ajlj=>. Aji.jJ jj «.La jLkj aLLtj (— Ua 4pli]l Jj "djlLuVI" 

, ^jJl Jo I Jj Ailj^ll AJJ5 Ajjjj jlj-a (>a (-jlLuiVL 
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^jJC. J-aJ ce-LaJl jl a < < JalSa a jlaJ LP '" ^ £" J^' ^ ■* L>° ^ ■ ^ai^lall AiLlSil CjIJ «.l j\a.YI ?T J^->J 
Uj ja i iu ajajVI Jjj2 cpLajAuVI 77^ Jl (j-JajSlall jl a Jlj jVj-»-ail (j-a MJ" 1 "' U^"^) £ '^ < - a ^ H^^j e_s!&a 
la ■•' aJJj tAjjlgill dlLajlall .ia.1 a jl jJC-1 « (.^SLul '.'"*' "Jj . j? ?TJJ iPL?' a (j" 1 ^J'J' a ts^ J! '"'^ ■ ^ajlj 

Aj_)£i]l dAa^Ja^ AJajjIjj ?7J^ m ' L>° ' a'*^""" JJC- jliil 

' STABILIZER 1 -^ 2 £jt cl^ JS j>«jj <3il3a-a jsUjI Jc jA£A\ jtjj l> JjI^JI 



jYjj-JI LuiLuil jAj 40^a. Jc. JjJJS (_r*LJl ^"' .?•" J^' J] W-^^Oj e^all J^-=>-^ AJlaiuiVlj AiliaJl jlj-all (J^aal 
'"'b L5^ ^ al w"..<l (j^) ^°^ tdsLaja-uijIj ClsjJ jjll tlsjj j ^ d *' ■ oJ aLaJI ajLall tt.1< *-" ^gjll 4jt .mli'l jJj|_paLaHj 

£-jJl plS ^ji "dlliuiVI" jj"j"j.'^ ^°."JJ 44^c.LuloJ| (J-oljaJb jj i hSjI) 

ajlja. 4a.jJ !-<■ atj ajljail ~j->. ■ all *J jjjjb U.1aU,Sfl (jioj t(j '--''■■■ Lall Lai ■ *-~" djaj jj U'a*i\l AjLaC. ^j 
aJJ (_gl '£" J^' ts^] pL>jluiVI ?T JJ (j-a '"'^ ■ *-""'l a.lji'i ^iil JJ_)^]I jYj-»-Jl (JllLj-aS laii *-~« taliS 4(Ja.Ul dljjLoll 
(cill Jj_)dl '""j Ji^i (Jikjll jjll Jc-I j« "^Jf* ?%J "-^-IjjLall AJajjiljJ m Jj (J^ 4 ' (j-° JLl £"J^ JJ"*' ' "*' 

(_g ja.1 J) 4-jib g ja (Jj i nj 

: jjjiSJl ^ jj^l £>ljJ4. 
: Lubricating Oils ^"rij^l A>0 J 

,_5Xa]l ^i ^jiij Aiiaa. '-JjJJ Jj ^j""'°" (j^-oJj'i' ° * * U*"* ^"° * t>° (J*^ C^' Ailaijl ^ ^a.jJ 

a ° ' ' ^jia. t O . ^ (_5^ ^'J°" dljjjjla t O • Jj a £ • • jj- ^ L I " j" a dljjjj (a £ • • - T° ' 

t-S diUS^aJI a^A i_iuu L_iiLaJj hJImLuVIj p jailillj dijj^ll ^V 1 '^J'' - ^jJC (_gjlaj dllilaSH a^Aj 
a^c-lall jj aLaJlj tdjlLuiVI ( _ 5 Jt ,_5jlaj V Ulli. AjJjaljlJl a^tllll jj aLaJli aliJl p jj ■ ; ' i na dlJJJjll <-llJJJ 

£ T ^"^ l^j (jjjj^ll diljj j^c. (J. aj Ciyjjjl <-iijjj /j djllialjUH j p janiil ii*. UjIx. (_gjlaj V <jjaLuiVI 

tdlllla cllilj ^jia. A^IaJl aJJa.j ^^i t**JjjU»\l La| 4AjjjLoa.j Ajc-bj dlllla dllj CllljjjaUllj jjjJjS ajj 

AjjjjjSjI dlUSj^jl Ja.jJj Ijlaul dlUS^all ^j dltlla Aj^Laa ^a.ljJ (j^aJ taliS ."JJ "* ^J.'*'^? (J'-uiLui l^Jj 

4jLuiSjjjS11 (j^aLaa.VI ' " l1 °" m a Aa.jJ lilliS ""'jjj t — 'J^j L5^ JJ' t5^3?^' UJJ^' t — '^ 

Solvent Extraction: cjUjIaIj (j^aMa^VI 

qjlJj cdiUjjaJl aa^. L_uja.j tMiiaS (JjS ^J ^-?-J J ' . ' ' "*" JJ " ^j'<"*. ^-i aLaJI diUj^a J' ah aJJ 
jl dlLhiljU (Jia tdlUjjaJ] ^jjLlojSII p jjll Lima J^aall aJJ3 tdlbjXallj ^j o^ all "VI 4jUr. ^j Lai tl^cjj (_inta 

diLujaU j I diLjjJac 
I l^J Lujiia r - jjui Jj 1 flj^j dijj jjll <-lijj j TrlJiJ) ^j'"** - JjjjJI ji^^ 

(j^aj ^^1 ^''^jij^iijl" (Jaia^all Lti - jail dlaj jj Ua"\l ■"'Ij'"'* (j^a A^Jiljjl 4jt ajjjl t'lljUa^ll ^jl j^j (Jf" 

^j oi'.li Ajjjulb tali^j Cijjjjll d. ijjj jrlJiJV ^"? a (j^y '?TJ^' lV° "tsEa-a Clilj jj i n a jj^a l^-ilc Jj. ^^11 

3-aj!l!l ^JjVl l\jd\ JS uS ^j»«ni\l ClljJalall ai$j tAjJjaljLJl ClLalaJl AaJbt-a AJUa. ^ aJJ tdli JSj 4?r jA\ pU 

?rLuV A-ajiUl AjIjV a^Lall j- jJl pU (J (JifLall ^xj LaS t^llSIlj AJa^jjlallj AiiiaJl tllJJ jjll ClijJ j TtLuV 

jlj t^Uull t> aJI^ a^jj Jc dijtjjll aiA jjS jl ^jjj-^ll t>j « BRIGHT STOCKS^^I ^jtij^' 

AaJbt-a ajlj tiillj (JjSaJilj dlLalAaiuiVI AilS ^ji JJ^" 1 -^ UjjJ Ijlki AxallxJl A±uLjSll CllL^ilj-all 1$j3 J3j2 
a^A (j/aj '"'Jjj"" ^JJJ (j- ' ; "I j *"l (J^OlaluiV <A . ^il -•> CllLuXa aljaluU ' '.''■""j Aja-ajjll lllljiaiLaH 

• CllLlJXajl 
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?r jA\ pli J JjSII /gSjlall (j« ajjILuiVI jIj-JI 3JI jV jLijjJl -^"..ij ^ 

2jjU»1I i-il <<j/.\l £ya -Lill jljxll Ajjjjj] LaA jJC j Jjiiail <_JJAaj (Jljj2jjall 4-yi^s aAii-LS X 

lSJ^J W^ AUlxjl p jani'l (j^ dsjjjll (j^ajlij] tLaAjJCj (jjJjS (JJJjl UJ^J" J UtL^J^Ij <-)j3^ S-y^ ? ^'"'J . V 

Jj^)JJjlj ^j-^w'.^II jj^l p janlll (_L^a3 

A . ?-i1imihVI jj^ajj 4jtJ1 . ..(jljlVlj ' . I "'Ij *'" (j"° t — 'J^3^' AjSjjj tA-jcll oil jl AjaJilall Aiilall (ja S^J^c p Ijjl - ikluJ t 

(j VI t^-aibul ol^iVI jAj 'UtJ^JJ^jVLl ^7-'l» all (JjjJ= (JC 4j£jj]b AjLaxll oiA (jc 

Cjlimi ^J ax j AiL^al CjLjLttC lilliSj tdAallall S^A (j-° U^ JJ " iJjLjLttC aJJ *2 ijlU^ll i"iUU'all li-. Jj . ^^ U o 

j dijj^ii r y° up tilljj ta.ini^yi *_Lal ji ajLL^Ij^ ^jxuad tdijjjli ^ p jj J^I *> *«j» « diiii . ><\ AiL^a] »2i i 

■■^■> II Ailli-a A , ,~il-s dsl jjc J dijj jll Aljaj aJJ _ V 

:^l 

; (IgjJjJl '"-.*" Aj^C 1 - CiljliJl "Jj2 " J*^2 . ^ 

AjlaC - jjjSjjI ActL ^i J 4 /vvt, "..*.»» J. ^oll dlLlLac (j^s o.ia.lj Jaj jll - JJJfijI dlULac. (jUaJ J <J^-^) 
o^A Jajj jjj^jjI (_}al*-a J S^cLjidl (_|alj*]b jJjjSjjIj (_£jljaJl jj • t£j&\ 'j'""*- (j-a Ajajbll dlljlidl " jj3 M J' o3 
(gill (j-ukll jliJl jA ji.Vl jl.^allj cAjjLajSjjlJl 2i-.U. ^U 4_ajiUl AjIjVI jlj-allj jj , ,~iall aAl j* ClsljliJl 

I °J aC l-^JJfi jlill JJ^JfJ dlljlill (_L^a3 A-jLttC (J a nil j . J^VI ^J aa« j (j^l ^J^""^ 

JjjjI xji^aj ^i . w" Li ," 4j^ Aill5 l.lll-La^ dljl£j CO^jUll jxl^C OjbjC.b (jj^J ( _ s -^aLall ^ f-Jt-Uiall jliJl (jl£ 

, d lljlill j^ (jjtjj jjlj AjajfLJl cjljUJl i^-^k j£ai i^lli ^»jj . JjjjJI JjSa. ^ lijSj jl « Carbon Black' uj^j^' 

: v^jll JUUI .1 



ali. SjLo La^oliijjjiV La^L-o3 (j^ojj 'tjl-JjVlj jj'j 7 *'! t>« QJ^'j J*J 'u*J. Ut!3^r' (J^a^^Ljl ^«-J ' ° Jj 
Jl ijj°^ II (j^ ' . "'^ *'V^ .' I "3 '°*' ^*J t^J&lli all (j^aljC-VI /J jl 'UJJ^I UJ°^ J Uj5j jl tiJjUjI "J^Jj";" A cl *' i "' 
^A l^Jj_a3 (_5 J^J jll dlUj^fl'l JLjJ .1 "^''" J^l ullll g-L-al a jiUI ^jj^- JJ ''J^ " ?T^-"W SXojjiVI Aclii ^i j-i jl ( jliJl « '^ ■ a a 

dlUljiujil J I a^Sjau JaJ JjLiall J I3j5j -jl ^ ^"■"J jjlilll c^jljjjjllj (jl-Jj^)jll 

I^J ia ^ 1 V * alx- ^ia tj^lj . JJJ^"I (J- '-*- J *Jj5j ^aVI Ujl J (JJ^ J^-"^"! ^j'ar. (jc. A^jUll dll jliJl dlil£j 
Ajtiiiall jJC. '"'^'J.'J^JJ^^ "I t^*J "dlliliJjVt" "-llljlill oiA J oJj^.j-all AjJjjj^jjJj^jI jlj^ll p Ijjl ^j a* j al l^J 



jlj^ll oIa (_j-° ^J^»jI TT^V i_5 J^-l '— '^j^ jL^jVI Ac jjj Jc Sjj5 ^ Aj jja'i" La] AjjLajSjjjJl jlj^ll ?rUj] J 

: <lH>yi ' :: ^2. 

(j^aliaJV tilljj tjjj^bll La^jjiaJ (jjilll (jUjjjllj (jLj_)Jl j^- y Jl SjLaJl «.lj^.VI J dy_>^' Ltij^ i-5 J J^ 
jjilajaJj < Ja I ill (jljia.VI dllilSLa J agLaSj jjj^jjl aliiijil (jl»iaJ jjjjlill (JJ^A (jl Jc » ■ *-~« tLa^jjIja. Aji.jJ 

dll£ja-all Jjt ilil 

J 1 a^jjjauj (jjjlill (JJ^A (J. o3 aJJ CjjljjjJlj tjl-Jj^)Jl (_g jli-J plijJVI (jj^^lj '"''^^ 'Ml ^A A^lj^alj 
lAjl^iall a_^a.VI J I3j5j jjljjjJl aAaiulJj 4(JjLj1 (J^jjI J La^J ula"^ VI aJJ ' - Ua j 4xij_J^ Ltj ■ ia i **<->" I "'1 ''lj U , ..I 
a2 ^jAj "(JJ^^I '"'J.'*" "AjlaT 1 jjj^jjll (j-a jjljjjjllj (jLj_)Jl (_5jlc (J. ea3 AjlaC ^«mlj " jLa.ljjjllj" IjjLaJ a i nj j 
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^i Jj^all (JjLuill iii; ^^£1 AjjIc Jjjt , *-i i"w" (J^aj Igjl VJ tAjjaJJJ ja.1 7T_)J (_£l UsLs** AjJ2 A*!J_)laJ (_>oaJ 7tI_>jI J 



; "<jJjjbJl" 00^ ^jSfl JJ*JI 

jj5j]| oJja. »■>* Jill Ajml uiVI diljlaljlJl .isJ w JJ? °" '''^."" jl '-.'•*■ " AjuLojI (j^aljaJl i«j *l 

^/'^'JS o jIjJuILj ^jikWI (jjljla.YI '**'1^j-> al ;_)-"■ ai allj tjjjjjl (ja Jf^Lili 

liA ^jjj^oll (JtLp 3 (j*- AJjSLoll Jl «.lj£jlj (jj_*>*u]l jl^-J £y* J j*^ (^ ' kj ' (jljS^VI ^11 (J-oC ,1i»*l 
jj/s AjaoLill dll jlillj (jljl^V^ A t flui jj^ ^J^^)^ SjIjjJ A L i j I ^j AJla-uiJ aJj '"'J - * t(j luS^all (_)a.lj AJai^*a a**J lajla 11 
Jlja. AjjlxJI ' # '^'" jl uffil Ac jjji (jj^Jj <A**£ja. J) (_5^jJ La^s SjjioS^ttH Jc 1 iaii i *— t**< vs.* Qju^all (Ja.ta (Jjljl^VI 
1 a 11 ■." ,"l ajj ,j„t<,»\l (Ji.b CllUjjj£jJ.llfrH (J^aaJ (jl A ■ *aia>lttll SjjaJI (£J Jjiijil *-a ll. l^aJ J*i (j^Jj .<-^"/a V* • - X ° 
(jjljla.YI 3J£- ' — lg-lH Ac jjj (J^aJj Ajjb_)^£]l SjIjJJjI A L i al jj (_>^J Jali-JaJiU Ajsojj t^sjAaij l*-^' (jjljla.1 Ajt*i_)<b 
Sjja JajJA ^jjajjll (Jjljla.VI '.'.'■ "Jj tojljajl qa SjJJ^ Aj-aS tdlil A^JJJ jj<"« (ill/a 2000 - 2500 J] ,-k^lti 

AjVI /j (J^IjjIj (_5_)Jl Ac jjj J) (_5^jJ La-o < jjjj^ll JajiJl lillj t—la.L ^J j itaja all 

(j^s ojjjlia /7*JL*JI (JJJj jLsJI [_ya\j±*. (j^s A J' ala ,jAj tlg-ia (-JjC^a JJC (_g JJ^- all I (JliMniVI SjAUaj V 

(j^i AjjIc AjjjiJ Jc j?j^ all CjjjIjjLsJl jjli t(_g ji.1 Awl i (j^j tA_pl*jl dilijaljLJl jj^ ^J^- A j i n*i ^jjc j?j~- allj jaLJuH 

jj^jj (Jj^j (jjlij cAc^iLajl diliialjljjl 
' Antinock Resistances*^ ajuUI A^aljij ^jj^ijll ajLjj JjL ^ jj5jll ^jIjSjVI j^*JI *jJ (jll>jj 

(. i ill j"! ji.1 J J^J ^° AjjjIjJ ■ -IjUaall Jjiijll AJjlLa AJajjIjj lilj^-all ^A Jj5jl] A j j^a soil (j^aljiJI jJ^Sj ,_5 jajj 

; LaA (jljjjiljjill (jbjiijjlj 

) jUL JAl* ^3313 i-T-T) j^jljjjVl 

CH 3 CH 3 

I I 

CH 3 - c-CH 2 — C - H CH 3 

CH 3 



Lja 11 AjijLa (j^alji. AJj jjaiSlI JJii AiV t^lljj ( \ » « Ijjl i n a ^Ij^jV' oJ^C jl lie I ^^Jc gtllaj g| Sij V 



(jU^jljjjVI t>« t-j'1 a al ^jjlj^jVI J^aJlj tljq. ^i (_5jLuiJ ^IjSjV^ oJ^Cj j-^ sail Jg i nil ^jljul (jljjgjl 

Ljla II (_! Jja.^all jjljSjIj j^"^' Ajjjij M"^ ( 1 • • Jl ^ji^a qa olxo (JjSj (_gjlj<jl (jllj^Jlj 



AjjjAj** LJj_)J=i dlso A °'"- : - all JaJli-all oiA x-a ojljikl jl^j^ll Jjiijll (jjl-ilj 
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^jjll i(_£jlxj| (jUifrll x-a Aiajli-a ^i jjUSjIj JJ^U "aaLaJU" Ajjiall A 1 1 n'l'l IjJJC. ,_£jUi]J ) 
tllLull Ujl ma Ljla all li^J ".klkll AjuLall ,j^aljiJl jl" ^jjaijll dsbjll l&Ak. jj^J 
, ajUli.1 (_S jW^ JjSjll "U.4.U AjuLall j^aljaJl" ^jj^ijll 
ililiialjUlli ^UaiSll AjjSjj Jc. llaLoit "(_g JJ7- fill AjLjj" k±aJl ,1,^ Jjiijll 4c.Ua LJ5j2j Y 

AjjUjjVI I— ^-JjJJ^JJ^VIj '"'1''jalj1 'jjjVI Lai (j^aikia (_g jj^- »" lllUlj x2a2 Ajjlxll 
1jm-.1 . ^" ^jU^jVI J^aJl xijjjj Uajjj UK a dlUliiljVlj dlUnajll (Jit uHj cAjja-^aJ ja Ilia 

: J^ 






LiH £"LjJ% (J^aii-ia ^U^jl aijj ojlc 4J (jj^J SjjjUa JjV JJ*^'°"" (j-a ^Ull jj^jjUJlj V 
jl ( Jlc ^jjU^ji a5j a! Jj5j *_a a kla J La] aJJ Jj5jll ^Lj^jYI J^aJl <*^JJ 70. J ° * 

(JjUi jAj « Pb (C2H5)4oaL^' Jl JAaj ^jIj Jia tP^jVl ■"*!! <*ijj jIj- AiU^b 

jAajjJ jl (jUjV^ (>J^>J (c- 1 ^ <_&* (Jii^lVI CjljjllA ^j '--■■» j a U . nlj i Ailiio aJJ (jjlll ftS - ^ 

(JjUJI 11a (j^ ajj i Jl Y AiUiaj ,_5^j iUai t JAiVl JjUJI lillij a i n* j cLaAjjcj JjjjYI 

AjAiJ (j-aU^ijll JjJjjj . A° ts 3a. V • j-a jtjSjYI 4a. J^ <*ijl Jjiijll (j-a jjl (JSl / \ftjVl 

ajLub fljgJl iJlsjli J] (_5^jJ 4-al.iiujjil jLpjIj <Aj i_Lalxjll ,_a LUia.VI ■ ,'7-Jj Ajlalull 

jljj_ial ,_j) (_5^jJ /^"l tjj^aU^ajjl diUS^aj Uajla a jj^aJjSjl \^ (Jj| Jt (_g j"^ all 

A-aUillI CIiUSjaH si* aliiijil *ia (Jj^-^ (1)*^' ^1U1I (JjJ jj^ Aj^»jlj t(j1 mlVI Aa-uoj Sjjiai. 

' ■ iS J a a U , ,ilj < tjj^jl , ^ijll jja JUJl ^j*'.'" (jUSjV^ "^-J^ ^JJ LuJa.j (_g^jjSj( jjAall j-1 

?oiij ^A AjIIc (jU^jl 4a. jj AJ (_5ill c^jjjjV^ U^J^ ls-"^ UJ J ") J* jUia jjc JjAa. ji.1 

; (jjiiijJJjjjVI A-a (J^ajUlall (Jclij jj-a 



CH 3 C H 3 

CH 3 OH + C — C H 3 *- CHj-O C C H 3 

1 I 

C H C H J 



JJJjVI (_iHj^ (e-"^- 1 UJ^J" 



qa dllHaS Up aAiijJj ^ajM <j^<ll ojl JjSlb (_>uJj tJaU-i ^ajVI « J J£^ CllUlSLa ^ Jj5jll (JlM i*j _ ^ 
Jj5j Jjia jjJJJ i_5^' (JjJJjl jA ,-iUli.iiH J^all ^*dj '(» ^"^ ' (j^ 3 ^ A • jj- AiUlc. (_JAa uj^^l' J J^J 
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4-jI1 1M nib jj1La]| Jj5j]| 4-jIl 1M nil AjjUa (JJjia (jt ( " kla i '-^iVI 1 "(_£ja*]l JllMnlVI J] Jjj^l 




4jjj\j5 ejj^)ia i**i-**i AJjlLall aJJj ojliii.1 i ijlU^ll jj5j]| 4-jIl tm nil AjjIIjI AjJLxlijI (JjjUaJ 



Jj5j] A &J~- all (j^aljiJl (JJ^c (JjjJl Jj5j] Aj^j^-all (j^aljiJl (_jV S(jJajS3 (^^H 3 t^- <*-£> UJJ^ 

LaJJJ ' Ll« i UiVl AJajjiljj 2lj^ ,,ii (Jaiijj ^jUl (jl'mll (JiLs ALjiall (JjjiiLuJl dllj dsljl£]Y1-9 .(JtO^r' 

jj -I vt,*i.,i*M\ 2ljia/i jjc-j IjJJ^ Aijil f l~;; clti^-^ UJ^J" - ^ (_5-° ^jjLojjVI '— '^JJJ-^JJ'^i^ (J»*i i n" 

J jjJl < •* iK j-s, /i 



^« *>J! ^i 

UJUei AuLae JUS) JU LjJ *lja&l AjSj Ijjfcui 
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